Anandamide induces cell death through lipid rafts in hepatic stellate cells.
Anandamide (AEA), the most extensively studied endocannabinoid, and its putative cannabinoid receptors, CB1 and CB2, exert a variety of physiological and pharmacological effects in chronic liver diseases, such as hyperdynamic circulation. Anandamide selectively blocks proliferation and induces cell death in hepatic stellate cells (HSC), the key cell type of liver fibrogenesis. However, its precise molecular mechanism in rat HSC has not been fully elucidated. CB1 and CB2 mRNA transcriptions were evaluated by reverse transcription polymerase chain reaction; CB1, CB2, phosphoinositide 3-kinases (PI3K) and protein kinase B (PKB) protein expressions were investigated by western blot and/or immunofluorescence. Cell death was detected by Annexin V-PE/7AAD flow cytometry, lipid raft content by confocal microscopic analysis, cell viability by 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) assay, nuclear morphological changes by Hoechst 33258 fluorochrome, and inflammatory cytokines interleukin (IL)-2 and IL-6, and tumor necrosis factor-alpha (TNF-alpha) by enzyme-linked immunosorbent assay. CB1 and CB2 receptors were detectable in HSC. AEA caused HSC growth inhibition in a concentration-dependent manner. Furthermore, a high concentration of AEA (20 micromol/L) triggered potent cell death-induced necrosis but not apoptosis. None of these effects were blocked by CB1 or CB2 receptor antagonist, but by methyl-beta-cyclodextrin (MCD; 10 mmol/L), a cholesterol depletory agent. AEA significantly inhibited PI3K/PKB activity, and increased IL-2, IL-6 and TNF-alpha release. These results demonstrated that AEA induced HSC necrosis through lipid rafts: a possible role of PI3K/PKB signaling pathway downregulation and inflammatory factors production. Cholesterol depletion abolished the effects of AEA on HSC necrosis.